The Thom space T(t) of t is the mapping cone of p while IL is by definition the homotopy Thom class of (. We consider only spherical fibrations over locally finite, connected CW-complexes. Let p: E -> B be a fibration ( whose fiber is homotopy equivalent to S"'.-Recall that T(t) is then (n -1)-connected and ,L generates -rn(T()), which is isomorphic to Z if p is orientable and Z/2 otherwise. Let p: E --B denote the associated cone fiber space of (. (See [4, Appendix] .) The fiber inclusion of pairs (CF, F) c (E, E) induces a map of quotient spaces CF/F -> E/E which we can identify with It. Let U denote the Thom class in integral cohomology for t oriented. Now It is dual to U under the Hurewicz isomorphism with respect to the orientation on CF/F induced by U. For ( nonorientable, ,u is clearly dual to the mod 2 Thom class under the mod 2 Hurewicz isomorphism. The homotopy Thom class of an orthogonal vector bundle is defined with reference to the associated sphere bundle.
In this note we investigate the following:
Problem. Given a spherical fibration with homotopy Thom class IL, does the Whitehead square [ ,u, ,u] vanish? If so, is ,u a cyclic homotopy class?
Let wn denote the Whitehead square [in in] E S72n l(S") where in represents the identity map. This problem generalizes the classical problem of the vanishing of wn, since in is the homotopy Thom class of the trivial fibration p: S" -> * . PROPOSITION We have been informed that W. Sutherland has unpublished results on the homotopy Thom class. We thank the referee for his helpful comments. The following two theorems are somewhat related to a conjecture of Mahowald in [9, p. 255].
Vanishing conditions for [ IL, ,u].

PROPOSITION 2.1. Let p: E -> B denote an oriented (2m -1)-spherical fibration (.
If the Euler class X(t) is divisible by an odd prime in
Let n be any odd integer such that n + 1 is not a power of 2. Let p: E -> B denote any (n -1)-spherical fibration t with dimension B < n -2S where the positive integer s is defined by n + 1 25 (mod 2s '1). Then [,u, ,u] has order 2 where ,u denotes the homotopy Thom class of (. If ( has trivial Stiefel-Whitney classes and dimension B < n, then again [ ,u, IL] is nonzero.
PROOF. We write n + 1 = 25 + 2t. Expansion of Sq25Sq2t by the Adem relations and further decompositions of Sq' for n -2-1 < j < n yield a relation s-i
We recall that the span of a smooth connected manifold M is the maximum number of linearly independent vector fields on M. A spin manifold is an oriented manifold for which w2M = 0.
THEOREM 2.4. Let Mn be a closed connected oriented smooth manifold with n 1 (mod 4). If [,u, ,u] = 0 then 1 < span M < 2 where ,: Sn -> T(TM) denotes the homotopy Thom class of the tangent bundle. Let v denote the normal bundle to an embedding of Mn in R2n. Then [j,, fL] has order 2 where : Sn -> T(,) denotes the homotopy Thom class.
PROOF. We can suppose n > 1 since span S1 = 1 and 1*.w = 0. Clearly span Mn = 1 if the Stiefel-Whitney class wn -IM 7# 0. So assume that wn__M = 0. 
By [8] let 'D denote the nonstable secondary operation associated to the relation Sq2Sq`-1 = 0 on integral classes of dimension < n such that ?(U) = Us (O(QM) + W2M Wn-2M) with zero indeterminacy. Here U denotes the Thom class of TM while O(TM) denotes the unique higher-order obstruction to two linearly independent sections. Now D( U) :# 0 since [ ,, ,u] = 0 by hypothesis and (D detects wn by [3]. So
2.
Similarly , 1( U,,) is defined and vanishes with zero indeterminacy. We recall from [7] that the top cell in the Thom complex T(P) associated to the normal bundle of an embedding in Euclidean space is spherical. Since 4D detects wn, [Ij, jI] = jA.Wn must be nontrivial and so has order 2. 
